Overemphasizing the value of reefs in oil and gas exploration, reef-oriented geologists explain all carbonate platform deposits using the Wilson model. In their eyes, rimmed shelves are more valuable than carbonate ramps. However, organic banks are excellent reservoirs generated by carbonate ramps in the study area, as verified beyond doubt through petroleum exploration, such as this thesis, which investigates the genesis, types, and distribution of carbonate deposition in the north zone of the Amu-Darya Basin. Monoclinal palaeogeomorphology and rudists suggest shallow environments. Given that oolite shoals and rudist patch reefs were observed in the study area, the depositional system is interpreted to be a carbonate ramp. The Callovian-Oxfordian stage consists of nine lithofacies: oolitic limestone, skeletal limestone, micritic limestone, bioturbated limestone, and crystalline limestone, which are grouped into three facies associations presenting outer ramp, mid-ramp, and inner ramp facies associations. Five depositional sequences can be distinguished in the Callovian-Oxfordian stage. Each third-order depositional sequence is composed of transgressive systems tracts (TST) and highstand systems tracts (HST). The TST consists of mudstones with a higher response to natural gamma rays, whereas the HST contains various types of grainstone, with subordinate dolostone. The vertical and lateral distributions of sedimentary facies, and their interpreted depositional environments, revealed a ramp exhibiting a gradual southeast-northwestward environmental change from outer ramp, mid ramp, and inner ramp carbonate facies.
Introduction
Turkmenistan Amu Darya basin is one of the world's most famous oil and gas International Journal of Geosciences rich basins [1] . Carbonate deposits of hundreds of meters thick are developed widely in a shallow water carbonate platform setting and the most favorable exploration objectives are the carbonate reservoirs of the Upper Jurassic Callovian-Oxfordian [1] - [5] .
In recent years, many geologists have been studied sedimentary facies [3] [6], reefs and shoal reservoirs [4] [7] [8] , crack identification [9] , tectonic evolution [10] in Callovian-Oxfordian Stage through drilling core description and logging, seismic data, and geological modeling technique, especially in the aspect of sequence [5] [11] , which can be applied to discovery oil and gas in the Amu-Darya basin.
Cui Cui (2017) recognized three third-order shallowing-upward stratigraphic sequences in Callovian-Oxfordian Stage [5] . Wang Qiang (2014) recognized three third-order sequences, which can be further divided into transgressive systems tract (TST) and Highstand Systems Tract (HST) [11] .
In terms of 
Geological and Stratigraphic Setting
The Amu-Darya basin occupies desert and semi-desert areas of southeast Turkmenistan, southwest Uzbekistan, and northwest Afghanistan; a small part of the basin is located in Iran ( Figure 1 ). The basin area exceeds 43 × 10 4 km 2 , of which 36 × 10 4 km 2 are in Turkmenistan and Uzbekistan [13] .
The Amu-Darya basin, occupying the western part of Uzbekistan, eastern and central parts of Turkmenistan, north Afghanistan and north-eastern part of Iran, is located in southern Turan plate. It is bounded by the Kyzyl-Kum Range to the north, the Kopet Dag Range to the south, by the south-western branch of the Gissar Range to the east. In the west, the basin boundary runs along the western slope of the Central Karakum Arch (Figure 1 ).
This study area focuses on the northern region in the Amu Darya basin, including evolution Erzhu, Bukhara terraces, which belong to two second-order tectonic units of the Amu Darya basin (Figure 1 ).
The stratification can be divided into upper, middle and lower three tectonic sequences ( Figure 2 ) based on two major unconformities and the structure-sedimentary characteristics [14] . During the Mesozoic Era, the Amu-Darya Basin was located at the marginal belt of the northern part of the Paleo-Tethys Ocean. The sedimentary and structural characteristics of the Amu-Darya Basin were subject to the formation and evolution of the Tethys orogenic belt and Tethya transgression. The evolution of the Amu-Darya Basin can be divided into three stages: the arc foreland basin development stage (late Permian to Triassic), the rift-arc extension stage (early Jurassic to Paleogene), and the foreland basin stage (Late Paleogene).
The structural evolution of the study area show that the CheckErzhu and Bukhara terraces were characterized by a wedge of sediment for a long time under conditions of continuous tectonic subsidence and regional tectonic stability prior to Eogene sediment [9] [10] [14] [15] . The neritic-bathyal environment gradually predominated in the studied area because of Jurassic transgression, resulting in Biologic limestone sediment.
Facies Analysis

Lithology
The petrographic investigation on the Callovian and Oxfordian revealed the 
Facies Interpretation
Palaeogomorphic Geomorphology
The structural evolution of the study area show that the CheckErzhu and Bukhara terraces were characterized by a wedge of sediment for a long time, under conditions of continuous tectonic subsidence and regional tectonic stability prior to Eogene sediment. The palaeogeomorphology during the Jurassic deposition period was the gentle slope whose slope is less than 1 ( Figure 3 ). The neritic-bathyal environment gradually predominated in the studied area because of Jurassic transgression, resulting in Biologic limestone sediment.
Facies Model
According to the definition for carbonate ramp is adopted from Burchette and Wright (Burchette 1992) who defined: 1) an outer ramp below the storm wave base (SWB), 2) a mid-ramp between the SWB and the fair-weather wave base (FWWB), and 3) an inner ramp located above the FWWB. The palaeogeomorphic analysis and the lithological changes suggest a very low dipping slope without shelf breaks and gravity deposits, characterizing a carbonate ramp profile.
There's several evidence support that a mode of carbonate ramp can be established consistent with the geological character of the study area ( Figure 4 ). Oolite was developed in the Callovian and Oxfordian and was lack of organic reefs.
The allochthonous carbonate blocks and carbonate gravity flow for the line sourced carbonate aprons and the point sourced carbonate submarine fans even alcirudites resulted from ancient events deposits in carbonate rimmed shelf won't found in scores of wells. There wasn't a topographic break in the study area during Jurassic Period use seismic horizon flattening technique. Outer ramp The facies is dominantly grey black mudstones with a generally sparse fauna (some gastropods). However, the meter-scale beds may contain more fossil debris and praealveolinids, as well as possess a wackestone texture. Microscopic observations of this facies showed the presence of sponge spicules, echinoids, red algae, annelids, and small benthic foraminifera 
Mid-ramp
In the proximal margin, two facies types are distinguished: a low-energy facies, which is relatively muddier and bioturbated; and a high-energy facies, which is clean, coarse-grained bioclastic, and cross-bedded. The low-energy facies consists of wackestone to packstone, comprising bioclastic debris, peloids, benthic foraminifera (orbitolina, miliolids), as well as rudist and oyster fragments. A decimeter-scale bedding has a lower position.
Inner ramp
The high-energy facies consists of well-sorted, fine to coarse bioclastic grainstone with a rich faunal association dominated rudists. Small-scale to medium-scale cross-beddings are normal, and bedsets range from 1 dm up to 1 m.
A sigmoidal cross-bedding has been observed, suggesting tidal influences. This facies is typical of relatively shallower positions. 
Sequence Stratigraphy
Five depositional sequences are recognized in the Callovian-Oxfordian, i.e., SQ1, SQ2, SQ3, SQ4 and SQ5 by using log data, the thin sections and seismic data. The first sequence boundary is the base of sequence SQ1 ( Figure 6 ). This is a major unconformity that separates Upper Jurassic strata from the underlying Middle-Low Jurassic strata. An important change in the depositional history of the study area occurred from this surface. The underlying sediments consists of a series of clastics whereas the overlying sediments are almost pure carbonate.
Small depositional discontinuity cavities occur at the top of SQ1, filled with GR logging curve and a decreasing trend in RS logging curve. SQ4 is composed of numerous meter-scale cycles and reflect changes within the inner ramp facies. The facies succession of this sequence can be divided into transgressive and highstand systems tracts, separated by deeper-water sediments which represent the maximum flooding zone. The TST comprises skeletal wackestone and skeletal limestone, whereas the HST mainly consists of oolitic limestone, with rudists, braches, hinoderms, foraminifers, bryozoans. The limestones with higher gamma ray responses in the lower part of the TST suggest that this part of the succession represents the maximum flooding and condensed section of the sequence.
SQ5 is at the end of Jurassic carbonate sedimentary, and its top boundary is an angular unconformity. The basal of this sequences characterized by a lithofacies transitional surface as a result of eustatic sea-level fall and subsidence. SQ5 consist of a TST and a greater thickness HST, which had been covered by protected low-energy platform environments during the deposition of the lower TST, and HST was also characterized by dolomite and gypsum of. These findings suggest that the facies belts were pushed landward.
Marine transgression began in late Bathonian or early Callovian period. After the deposition of the basal shale unit, carbonate sedimentation began and continued into the Oxfordian stage. During the Callovian-Oxfordian interval, the Amu-Darya basin was topographically partitioned into the deep-water sea that occupied the southeastern basin area and the shallow water area on its northern margins.
The Callovian to Oxfordian carbonate sequence is composed of inner, mid, and outer ramp facies, and includes oolitic, detrital, and algal limestones, dolomitic limestones, argillaceous limestones and marls, as well as local beds of anhydrite in the middle-upper Oxfordian section. Siliciclastic material is present and is locally dominant along the northern basin margin (Figure 6 ). From the Chardzhou step, the rudistid reef and shoal extend eastward and then southeastward, and separate the extensive shallow-water slop from the deep-water basin. 2) The Callovian-Oxfordian carbonate ramp deposition included three types of subfacies, namely, outer, mid, and inner ramps, as well as some kinds of microfacies, such as oolite shoal, bioclastic shoal, inter-shoal mud. The inner ramp was the dominant part of a carbonate ramp, wherein the thickest sedimentary formations were deposited, and organic reefs, bioclastic shoals, and oolitic shoals were mainly developed.
Conclusions
3) The Callovian-Oxfordian stage experienced five transgressions on a large scale in the study area, and included five series of transgression-regression. In addition, cryptite, oolitic and biohermal limestones, and dolomite rock represented the maximum flooding event, the marine regression, and the most shallow water environment, respectively. 
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